We propose a new vector index for the statistical assessment of antihypertensive treatment duration and homogeneity from ambulatory blood pressure monitoring. We termed this approach for evaluating and comparing blood pressure coverage offered by antihypertensive drugs over 24 h as the reduction-duration-homogeneity index. The reduction-duration-homogeneity index is a three-component vector index that incorporates information about the reduction, duration, and homogeneity of antihypertensive treatment, as well as their statistical significance. The advantages of the reduction-duration-homogeneity index are demonstrated by several comparative examples.
Introduction
The duration and homogeneity of antihypertensive drugs are commonly quantified by computation of the trough : peak ratio (TP) and the smoothness index (SI) [1] [2] [3] [4] [5] [6] [7] . Currently, both indices are computed from ambulatory blood pressure monitoring (ABPM) recordings. ABPM has drastically improved the ability to assess the efficacy of antihypertensive treatment in clinical studies and in medical practice [8] [9] [10] [11] . ABPM offers a number of advantages over clinic sphygmomanometric readings obtained casually in the examiner's office. The ABPM is characterized by higher reproducibility, is not subject to observer bias and white-coat effect, enables us to test the effectiveness of a given antihypertensive drug in daily life conditions, and can be used to estimate the pharmacodynamics of antihypertensive drugs [2, 12, 13] .
The TP and the SI aim at quantifying the efficacy of the antihypertensive drug by taking into account the duration and homogeneity of its antihypertensive effect. The underlying idea is based on the contention that optimal control and management of blood pressure (BP) should be based upon therapeutic strategies that consistently reduce BP in a homogeneous or smooth manner.
The relative advantages and limitations of these two different indices for assessing the efficacy and duration of the action of antihypertensive drugs have been addressed in several studies [3, 4, 7, 14] . Despite their widespread use, their implementation in a clinical setting is still mainly restricted to research, and at the moment inferences on the clinical superiority of a particular treatment over another based on a higher TP or SI are still considered speculative in nature [6] . Both indices have intrinsic limitations. Specifically, the TP and the SI indices are based on the BP reduction, but do not assess the statistical significance of these reductions. Additionally, there are intrinsic limitations to any single number (scalar) index for the task of assessing the antihypertensive treatment drug effect, as it is impossible to capture the complexity of antihypertensive treatment by means of a single number.
The significance of assessment of antihypertensive treatment and the need for a new index are well established in the literature [6, 7, 15] . In order to correct one of the main limitations of the SI, we have recently proposed a simple correction factor for the SI, which prevents the index from reaching erroneous high values in situations when the reduction in BP is inadequate but very homogeneous. We have termed this corrected SI index as the SIn (normalized SI) [16] .
In this paper, we propose a novel vector index for assessment of antihypertensive treatment duration and homogeneity from ABPM. We termed this approach for evaluating and comparing BP coverage offered by antihypertensive drugs over 24 h as the reductionduration-homogeneity index (RDH). The RDH is a three-component index which can be used to characterize and evaluate the effect of antihypertensive treatment more precisely than using the TP, SI, or SIn.
In the following subsections of the Introduction, we give an overview of the TP, SI, and SIn methodologies. In the next section, we present the proposed index and methods. In the subsequent section, we describe the participants and data used in this study and we show several examples illustrating and comparing the TP, SI, SIn, and RDH indices and discuss their relative advantages and limitations. In the last section, we provide some concluding remarks.
The trough-peak ratio
The TP was introduced after the US Food and Drug Administration (FDA) suggested that an antihypertensive agent should retain most of its peak effect at trough. In 1988, the FDA published guidelines indicating that a minimum TP of 50-60% was required for the efficacy of an antihypertensive drug to be considered satisfactory in relation to its proposed dosage interval [17] . These guidelines were established with two objectives: (1) to define a simple index to assess the duration of action and homogeneity of an antihypertensive drug and (2) to prevent the use of inappropriate high doses of drugs with the objective of extending the duration of action. The second objective was aimed at detecting drugs with short duration of action, which could achieve an optimal trough effect at the expense of using a high dose and causing a large BP drop at peak [1] . Following the FDA definition, the TP is obtained by dividing the BP reduction at the end of the between-dose interval (trough) by the BP at the time of maximal drug effect (peak). Despite this simple definition, the application of TP to ABPM recordings raises several methodological questions. These include how to select the optimal time window for the calculation of BP changes at peak and trough, the exact definition of the peak and trough effects, whether to limit the TP calculation only to responders, and other methodological considerations caused by the lack of more specific methodological requirements for its calculation [3] . As a consequence, the application of the TP has resulted in inconsistencies and discrepancies caused by the use of different methodologies for its calculation. These have called into question the validity of the index altogether. In general, to obtain the TP, peak changes are calculated by averaging the values of (1) the hour in which the BP reduction compared with the corresponding baseline value was maximal within the first 8 h after drug intake and (2) the adjacent hour in which the BP fall was greater. Trough changes are calculated by averaging the differences between baseline and after treatment BP values over the last 2-h of the interdose period [3] . In addition to these methodological issues, other concerns about the potential theoretical limitations of the index have also been expressed. The most significant of these limitations are as follows: (1) it makes use of only a small portion of the 24-h ABPM recording; (2) even though individual peak and trough changes in ABPM follow a normal distribution with narrow scatter, TPs exhibit pronounced scatter and do not follow a normal distribution; (3) TP has no relation to variability of BP; (4) there is a small placebo effect at peak; (5) it has limited reproducibility and clinical value [5, 6] . Nonetheless, although the FDA no longer requires to provide its value, the TP is still widely used, and there is convincing evidence that it is a useful index when employed in an appropriately conducted study [4] and interpreted correctly.
The smoothness index
The SI is defined as the ratio between the average of the 24 hourly reductions in BP induced by treatment and the standard deviation of these hourly reductions [15, 18] . The index was proposed in an attempt to overcome some of the limitations of the TP, especially the fact that the TP ratio does not take advantage of all the 24-h ABPM data available [5] . The SI is derived from the analysis of 24-h BP profiles obtained before and during drug treatment, and takes into account all 24-h BP differences between baseline and treatment, which enables researchers to obtain a more comprehensive evaluation of the homogeneity of 24-h therapeutic coverage. Currently, the SI index is the most popular index used in the evaluation of antihypertensive treatment. This is due, in part, to the fact that SI has been shown to have clinical validity, as SI has been reported to be associated with changes in left ventricular mass and with changes in carotid artery wall thickness under antihypertensive treatment [19, 20] . Additionally, the SI has been found to have a normal distribution with narrow scatter [5, 6] and exhibits greater reproducibility in comparison between mediumterm and long-term treatment when compared with TP [4, 5, 18] .
The normalized smoothness index
We have recently proposed the SIn in an attempt to overcome one of the documented limitations of the SI [16] . According to the standard definition, the SI is calculated as the ratio between the mean hourly reductions and the standard deviation of these. The main limitation of this definition is that a drug with a negligible BP reduction could still have a very high SI, provided that the reduction is very homogeneous. The SI tends to infinity regardless of the BP reduction as the standard deviation of the mean hourly reductions tends to zero for any non-zero BP mean reduction. To overcome this limitation, we proposed a normalized index (SIn) defined as the ratio of the mean hourly reductions to the standard deviation of these plus one. Adding a one to the denominator makes the index robust to the problem and improves interpretability of results. As the standard deviation tends to zero, the SIn tends to the mean BP reduction.
Methodology Notation and definitions
In this section, we introduce notation and precise definitions that will be used in subsequent sections to define the RDH index.
Given two individual ABPM recordings, let us denote the vector containing the individual raw BP values before treatment (baseline) as x and the vector containing the individual raw BP values after treatment as y. In general, these time series are not uniformly sampled. ABPM monitors are commonly configured so that the sampling frequency is higher during daytime than at night, and it can also happen that the patient may need to take out the monitor for some period of time. Let k K k¼1 denote the K time containers (categories), where k = 1 corresponds to the first time (i.e. wake up, drug intake time). For the purposes of this paper, we will assume we have 24 categories (K = 24). Let x k; j denote the jth BP sample belonging to the kth category. Using this notation, let us define a set of 24 ABPM vectors at baseline as
. .
where L k denotes the number of BP samples in the kth class at baseline. In general, the dimension of vectors from different classes is not equal, that is, L k 6 ¼ L j ; where k and j denote the index of the kth and jth classes. where L k 0 denotes the number of BP samples in the kth class after treatment. In general, L k 6 ¼ L 0 k , that is, the dimension of the vector before treatment corresponding to the kth class, x k ¼ ðx k;1 ; x k;2 ; . . . ; x k;L k Þ, is not necessarily equal to the dimension of the vector after treatment corresponding the same class y k ¼ ðy k;1 ; y k;2 ; . . . ; y k;L 0 k Þ. Let us denote the sample mean of the ABPM vector corresponding to the kth class before and after treatment as x k and y k , respectively
and define two vectors of 24 components each, with components of sample means corresponding to each class before and after treatment: For a given patient, we have one vector containing the BP sample means for each class before treatment, x, and another with the means after treatment, y. The vector containing the class-by-class differences is denoted as
Smoothness index, normalized smoothness index and trough-peak ratio
According to the standard definition, the SI is calculated as the ratio between the mean of the hourly reductions and the standard deviation of these, that is,
where d denotes the sample mean of the class-by-class differences (reductions) and s d is the sample standard deviation
The SI incorporates two effects in a single number, namely, the mean BP reduction d and its homogeneity s d . The main limitation of this definition is that a drug with a negligible BP reduction could still have a very high SI, provided that the reduction is very homogeneous. In fact, the index tends to infinity regardless of the BP reduction as the standard deviation s d tends to zero for any non-zero BP mean reduction.
To overcome this limitation, we have recently proposed a SIn defined as
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Unlike SI, SIn does not tend to infinity as s d tends to zero, instead it tends to d . The best SIn possible is d , which is reached only when the reduction is constant (s d = 0). This correcting factor also has the benefit that it removes outliers (i.e. very high SI values because of
The TP is calculated as the ratio of the mean BP reduction at the end of the between-dose interval (trough) to the mean BP reduction at the time of maximum drug effect (peak). The exact method for calculating the trough and peak differs among researchers. One of the most commonly used methods was proposed by Omboni et al. [3, 5] . The peak effect is calculated by considering the interval between the second and eighth hour after drug intake. The average is computed over 2-h time-windows as follows:
where T is the average of the BP differences over the last 2 h of the interdose period, P is the average around the peak effect, d max ¼ maxfd 2 ; d 2 ; . . . ; d 8 g is the maximum BP difference in the time interval between the second and eighth hour after drug intake, and d max -1 and d max + 1 are the BP differences in the adjacent classes to d max .
Parametric RDH index TP, SI, and SIn are obtained from analysis of the mean hourly BP reductions d. In contrast, the proposed RDH index is based on the idea that what is important is not the absolute BP differences (i.e. reductions d in mmHg), but whether or not these reductions are significant when we take into account the intrinsic variability of the BP at each of the 24 categories before and after treatment. The objective is to perform a hypothesis test for each of the 24 categories (hours) in order to test whether or not the reduction is significant.
Given the vector of the mean BP differences d (reductions) and the vectors containing the estimated standard errors of the mean before and after treatment, b se x and b se y , we can estimate the standard error of the mean BP reductions d ¼ x À y as
as the variance of the difference of two independent random variables is the sum of their variances.
Having the vector of reductions d and the vector of estimated standard errors b se d , we can determine whether or not the reduction is significant or just due to chance by calculating the ratio of the two
The vector r enables us to assess the statistical significance of each of the 24-h reductions. Given an estimateŷ and an estimate of the standard error b se, the 90% confidence interval (CI) for y assuming a normal distribution isŷ AE 1:645 Á b se. Thus, components of r greater than 1.645 can be considered statistically significant assuming normality (note that in this case a 90% twosided test is equivalent to a 95% one-sided test). This threshold may be increased according to the t-distribution.
The RDH index is based on reductions in
An indicator function I operates on r to generate a sequence of ones and zeros corresponding to significant and non-significant reductions, respectively,
The RDH index is defined in terms of the r T as a triplet
where c 1 denotes the total number of ones in r T (significant reductions), c 2 is the maximum number of consecutive significant reductions, and c 3 is the maximum number of consecutive non-significant reductions. For the c 2 and c 3 , it is also useful to provide the time information. For instance, an RDH = (15, 8, 4) in an ABPM with 24 categories would provide the following information (assuming a c 2 corresponding to the time 0000-0800 h and c 3 to 1900-2300 h): (1) there were significant reductions in 15 out of the 24 categories; (2) there were a maximum of eight consecutive hours with significant reductions corresponding to the period between 0000 and 0800 h; (3) there were 4 h without coverage (no significant treatment efficacy, corresponding to the period between 1900 and 2300 h). Thus, the RDH provides information about the reduction (i.e. whether each reduction is significant or not), homogeneity (i.e. what is the number of categories with significant reductions), and duration and coverage (i.e. what is the maximum number of consecutive significant reductions, and what is the maximum number of consecutive nonsignificant reductions, corresponding to the coverage and lack of coverage of an antihypertensive drug).
Non-parametric RDH
In the development presented in the previous section, the RDH quantifies the number of significant reductions induced by an antihypertensive drug. We intentionally referred to these reductions as significant as opposed to statistically significant, as they can only be interpreted as statistically significant under the assumption of normality.
In this section, we describe a methodology to perform non-parametric hypothesis testing based on bootstrap in order to determine statistically significant BP reductions and to generate P-values for each category without making any assumptions about the distribution of the BP differences [21] .
We are interested in testing a hypothesis for the difference of means for each different class. The null and the alternative hypotheses are
where m y k and m x k are estimated by y k and x k , respectively. Recall that x k is the mean of the vector corresponding to class k before treatment,
The process involves computing a bootstrap CI for the difference of the parameters of interest (mean at each category); equality of the parameters is assumed if zero is a possible value in the CI. The bootstrap technique was introduced in 1979 as a computer-based method for estimating the standard error of an estimator [21] . The natural example used as estimator was the sample mean, the estimator of the population mean.
We obtain a bootstrap sample x . For each replica, we calculate the sample mean for before and after treatment, x Ã k and y Ã k , respectively. Using these bootstrap sample means enables us to generate bootstrap differences for each category k,
Thus, for a given category k, we have B bootstrap differences fd
. This enables us to define a vector of B components for each class
The histogram of d k * is an estimate of the probability density function of the differences of mean for category k. The bootstrap CIs for the BP reduction in class k are obtained aŝ
If this interval contains zero, it cannot be assumed, with (1 -2a) confidence, that the parameters of the two populations are statistically different. In order to perform a one-sided test like (19) , the null hypothesis will be rejected, with (1 -a) confidence, ifd kup is lower than zero. Moreover, an approximation for the P-value of the test can be obtained by computing the relative position of zero in the sorted estimations of differences.
In order to have good estimates of CIs, BE1000 [21] . Given a category k with L k BP samples, the theoretical maximum number of replicas before repetition is given by
Thus, a minimum of four BP samples before and after treatment are needed for a given category in order to accurately generate a non-parametric CI for the BP reduction, as The problem of having too few samples per category can be solved by overlapping categories as in the case of the TP ratio in which both the peak and trough are calculated by averaging two classes or by taking longer ABPM recordings (48 h instead of 24 h) and using the wellknown circadian variability of BP [22] .
Illustrative examples
In this section, we present selected examples to illustrate the methodology presented earlier and to compare the proposed RDH index with the TP ratio, the SI, and the SIn.
Subjects and materials
We studied 90 white participants (30 men and 60 women), 49.0 ± 14.3 years of age, with mild to moderate (grade 1 or 2) essential hypertension based on criteria of the European Society of Hypertension--European Society of Cardiology guidelines [23] for conventional cuff BP measurements (systolic BP (SBP) between 140 and 179 mmHg or diastolic BP (DBP) between 90 and 109 mmHg) and corroboration by ABPM at the time of recruitment. A positive diagnosis of hypertension based on ABPM required that either the 24-h mean SBP/DBP be above 130/80 mmHg, the diurnal mean be above 135/85 mmHg, or the nocturnal mean be above 120/70 mmHg [24] .
All the participants received their routine medical care at the Hypertension and Vascular Risk Unit, Hospital Clínico Universitario, Santiago de Compostela, Spain. They participated in a clinical trial on the antihypertensive efficacy of 160 mg/day valsartan, as reported previously [25] . Specific details on the participants and the design of this clinical trial have been provided previously [25] . The SBP and DBP, and heart rate (HR) of each participant were automatically measured every 20 min from 0700 to 2300 h and every 30 min during the night for 48 consecutive hours with a validated SpaceLabs 90207 device (SpaceLabs Inc., Issaquah, Washington, USA) [26] . Participants were studied by ABPM under baseline conditions when participants were free of medication before and again after 3 months of therapy. During 48-h ABPM, each participant wore a MiniMotionLogger actigraph (Ambulatory Monitoring Inc., Ardsley, New York, USA) on the dominant wrist to monitor physical activity every minute. This compact device, about half the size of a wrist watch, functions as an accelerometer. The internal clocks of the actigraph and the ABPM devices were synchronized through their respective interfaces by the same computer. The actigraphy data were used to determine the onset and offset times of diurnal activity and nocturnal sleep so as to accurately determine the diurnal and nocturnal BP means of each participant. The mean activity for the 5 min before each BP reading was then calculated for further statistical analysis on circadian variability of activity, according to previous studies on this area [27, 28] . Each individual's clock hour BP and HR values were first re-referenced from clock time to hours after awakening from nocturnal sleep, according to the information obtained from wrist actigraphy. This transformation avoided the introduction of bias because of differences among participants in their sleep/activity routine [22] . BP and HR time series were then edited according to conventional criteria to remove measurement errors and outliers [29] .
Results
We analyzed the participants described above by calculating the TP, SI, Sin, and RDH of the SBP. The following examples were selected to illustrate the methodological contributions presented in this paper.
In Fig. 1 , we show an example of potential problems with the TP ratio and the SI. Figure 1a shows a plot of simulated BP reductions and the calculated TP ratio and SI. From the graph of the BP reductions, we can see how these are negligible BP reductions but very homogeneous ones. As the TP ratio is defined as a ratio of two BP reductions (trough over peak reduction), the index can, in principle, give very high values even though there is almost no reduction at all, as long as the reductions at peak and at trough are very close. This is precisely what happens in this example. The TP ratio is very close to one (TP = 0.943), as the reduction in BP at trough is very close to the reduction at peak. The SI also has this problem, as the index incorporates two effects (i.e. mean BP reduction and reduction homogeneity) in a single number. Given a high SI, we cannot determine whether it is due to a considerable BP reduction or whether the reduction is very homogeneous. From the definition of SIð d =s d Þ, we can see that in the case of a nearly constant reduction, SI would be very large, regardless of how significant the BP reduction is; Fig. 1a illustrates this problem. Even though the antihypertensive treatment has no reduction, the SI results in a very high value (SI = 13.463) because of the homogeneity of this reduction, indicating a good overall drug effect. Note, however, how the SIn provides a more accurate assessment of the drug efficacy (SIn = 0.480). Figure 1b shows an example of good antihypertensive coverage (real ABPM data). In this case, the drug induces a significant BP reduction with 24 h coverage. According to the TP and the SI indices, the treatment efficacy in this case, however, would be lower than that for the treatment in Fig. 1a . The SIn indicates a considerable difference between both treatments, providing a better assessment of drug efficacy.
The above example illustrates a potential limitation of the TP ratio and the SI. These indices are sensitive to treatment efficacy but they are not specific. That is, they give high values in cases when the antihypertensive drug causes a considerable and homogeneous BP reduction (Fig. 1b) , but they can also give high values in situations when the BP reduction is inadequate (Fig. 1a) . A simple solution to correct this potential limitation is to normalize the SI (SIn), which results in a better estimate of the combined reduction/homogeneity effect. Figure 2 shows an example that demonstrates the advantages of the RDH index. Figure 2a shows the BP profiles before and after treatment. The methodology used in the RDH calculation is shown in Fig. 2b . The upper part of this plot shows a bar graph of the BP reductions in units of standard errors, r r ¼ d= b se d ð Þ. This plot enables one to assess the significance of a given BP reduction. The plot also shows the threshold values to determine significance (1.645 and 1.960). The bottom plot shows a graph of r T ðr T ¼ Iðr > 1:645ÞÞ, which is used to assess the number and location of the significant BP reductions and to compute the RDH index. In this example, TP = 0.875 and SI = 0.833, which incorrectly indicate an adequate treatment efficacy. The RDH index, RDH = (4, 2, 12), however, provides a more appropriate and complete assessment of treatment efficacy. The RDH index tells us that there were significant reductions in only four out of the 24 h, that the maximum number of consecutive significant reductions was 2, and that there were 12 h with consecutive non-significant reductions. Figure 2d shows the non-parametric 90% CIs for the BP reductions computed using bootstrap and the non-parametric estimate of the RDH index RDH* = (6, 2, 8) . The main advantage of the non-parametric RDH (RDH*) index computed based on bootstrap is that it allows us to establish statistical significance without making any assumptions about the distribution of the BP reductions. In cases where the BP reductions follow a normal distribution the RDH and RDH* coincide. In this study, we observed that both RDH and RDH* give similar results. This is due to the fact that the BP differences follow a close-to-normal distribution. Figure   2d shows an example of the distribution of the BP differences used in the computation of the nonparametric CI in a given category.
In Fig. 3 , we show another example illustrating the methodology. In this case, the antihypertensive drug provides a good coverage, as can be seen from the graph of BP reductions. The TP ratio, however, is lower than that in Fig. 2 . On the other hand, the RDH index appropriately establishes the much better antihypertensive coverage of the drug in this case, TP = 0.841, SI = 3.03, SIn = 2.66, RDH = (21, 14, 1), and RDH* (23, 22, 1) ).
Discussion
The TP and SI are indices commonly used to assess the duration of action of an antihypertensive drug. Both, however, have significant limitations. Specifically, both indices are based on the BP reduction comparing two profiles, but do not assess the statistical significance of these reductions [6] . Indices like TP or SI are usually computed for a given patient. An additional problem is how to extrapolate the obtained indices (TP, SI) to one population or group [5] . The intra-individual and interindividual variability of the RDH should be studied as in the case of the TP [30] .
In this methodological paper, we introduced the RDH, a new index for assessment of antihypertensive treatment reduction and homogeneity with ABPM for a given individual. The application of the RDH index to hypertensive populations to assess antihypertensive drug efficacy still requires further research.
We illustrated the potential usefulness of the SIn and the RDH indices using several examples. The RDH tests the statistical significance of the BP reduction by means of parametric or non-parametric techniques. The use of one or another method depends on the sample size for each category. The parametric test assumes normality of data The graph at the bottom shows the vector r T (r T = I(r > 1.645)), the times at which significant reductions took place. In this case, the TP = 0.875, SI = 0.833, SIn = 0.652, and RDH = (4, 2, 12). On the basis of the TP and SI, we would conclude a good antihypertensive drug coverage; however, the RDH indicates that in only two out of the 24 h there was a significant reduction, that the maximum coverage was of 2 h, and that there were 12 h without coverage. (c) The upper plot shows the mean and bootstrap confidence intervals (CIs) for the reduction in BP. The bottom plot shows the results of performing a non-parametric hypothesis test to determine statistically significant reductions. The non-parametric RDH (RDH*) results (6, 2, 8) . (d) Example of the histogram of the BP bootstrap reductions used to determine the CI corresponding to the 11th hour.
on each time class. ABPM sampling recommendations usually result in three or four data on each class with 24-h ABPM or 6-8 data in the case of 48-h ABPM. Sometimes one or more of these samples is missing, resulting in a smaller sample size. Thus, in most applications, the hypothesis of normality cannot be assumed. In these situations, we recommend using the RDH*. This method, based on bootstrap, does not assume normality or any other distribution. Having a small number of samples significantly widens the CI and it is therefore more difficult for a reduction to be statistically significant. Any statistically significant reduction obtained with a small number of samples, however, is valid and statistically sound. Having a small number of samples affects only the type II error and not the type I error. Thus, we can conclude that the RDH index is conservative in this regard. If the sample size is very small (four samples or less), the number of possible replications could be insufficient to obtain appropriate CIs. To solve this problem, we recommend overlapping the time classes as currently done in the calculation of the TP, where both the peak and the trough are estimated by averaging two classes. For instance, by using 2-h classes with 1-h of overlap, the sample size on each category is duplicated. The overlapping procedure has another advantage. Two consecutive classes share half of the data, so the results of the statistical test will tend to be more similar. This gives some kind of continuity to the statistical significance of the tests along consecutive time classes. This prevents situations in which we obtain an isolated nonsignificant class within several significant classes. It is, however, important to emphasize that when classes are overlapped, the class-by-class statistical tests will not be independent. An adjustment/correction procedure for multiple comparisons may be employed in these situations.
The RDH provides information about the total number of classes in which BP reduction is statistically significant and about the maximum number of consecutive significant and non-significant reductions. Additional information can be incorporated into the index, such as the temporary location of those intervals of consecutive significant and non-significant reductions. These time intervals could be used, for instance, to evaluate times in which medication is effective or to determinate the lapse of time between the drug intake and the BP reduction. Moreover, these time intervals could be used to individualize the medication for each patient and to evaluate the patient's response to treatment. The most significant advantages of the RDH* are as follows: (1) it provides a complete description (graphical and numerical) of the reduction, homogeneity, and duration (coverage) of an antihypertensive drug; (2) it is based on nonparametric statistics; (3) it can be used to determine time periods without coverage; (4) it can be used to assess antihypertensive efficacy in situations when several antihypertensive drugs are combined (polytherapy); (5) it can be used to study the treatment effect in selected time intervals. The RDH should be viewed as a possible complementary index to SI and TP for evaluating BP coverage offered by antihypertensive drugs. The SI has been reported to be associated with changes in left ventricular mass, as well with changes in carotid artery wall thickness [19, 20] . The potential correlations of RDH or SIn with organ damage should be investigated.
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